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(54) POLARIZED UGHT ILLUMINATOR AND PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To constitute a miniaturized and compact polarized light 
illuminator where an integrator optical system and a polarized light 
conversion optical system are combined and whose light utilization 
efficiency is high. 

CONSTITUTION: This polarized light illuminator 1 is provided with a light 
source part 2 emitting light whose polarization direction is random, a 1st 
lens plate 3 constituted of plural rectangular condenser lenses whose 
outside shape is rectangular and condensing the light emitted from the 
light source so that plural secondary light source images may be formed, 
and a 2nd lens plate 4 placed near a position where the plural secondary 
light source images are formed and equipped with a condenser lens array, 
a polarized light separation prism array 420, a X/2 phase difference plate 
430, and an emitting side lens 440. In a stage where the minute secondary 
light source image is formed by the 1st lens plate 3 constituting the 
integrator optical system, polarized light is separated. Therefore, since the 
spatial spread of an optical path associated with the separation of the 
polarized light is restrained, the illuminator 1 is miniaturized though it is 
provided with the polarized light conversion optical system. 
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TffiV>fcm2CDU>X«4Jl. isinhm^U>XTU^ 

4 1 0 tmmmu>X4 a o '^mxx\^^^. 

:/'JXATW4 1 0(CAi*-r^^«. -^-O^^licT^M 

tis^^. m5tU>X7W^4 2 lfiM10I^>X«3^ 
««'rsffiJ^«3tU'>X3 0 1 ^H-<OU>XtC<fcO« 

fK$n^^'^5ef«^<, ^fe. /±jitfi3i^>X4 4 0fi^2 

oi/>X^4±(DvXT'A3tttL:6^6«n:rcS;^^&e 

[0 0 4 9] LA>L> m5tel/>XTW4 1 OSii^iL^^ 
(DV>Xt^^hmz. S«5^-4 2 2<DSitffi4 2 

4<^e®^i[SrX^r^^:t«c«J:0> ailtfilI^>'X4 4 

[0 0 5 0] ^6JC^f ct-^JC. i^mx\tu*L-^^%v 
>X4 12. 4 1 3^&fflViTm3^U>X7l^-r4 1 02: 
«^RLTVi§fc«)> «3tU>XTW4 1 0<3!)854J'Je::fe 

ViTii3^tf~AX^U »v:$' — 4 2 1 Srai^fS P{^3t5^ 

-/i$7-4 2 1 SrMi^-r^^t^lC^UTli, {i'L>?^*3tl/ 
>X4 1 2a)iiiiL^«&A^<-r'&^:thtc<fcO^JCT€ 
So lB*tf-i^x:/U!yi5'-4 2 5t? 

-4 2 2 ^MTWI^$n^S<g^^fCMLTt>. 
^-4 2 2 0jRlt®4 2 4<D^g^ia€rjg^;^fiit'r^ 

[0 0 5 1] l^±<^<fc^:^:P^a:"r^;i<i:(::<i:0, mi^ 

[0 0 5 2] ^tz. :^mo^o\zmMmi^yx^^m\^ 40 
u^^m^x\t. mytu>X7u^ 4 1 o<Dmmmm\tm 

*»«l:/U XAT U>f 4 2 0 03tiSffi!lJC!Sj£$nS 21 h 
\t-f3:<. m^)y>X7U^ 4 1 0 ^^^f^M^il-^m^t 
U>X4 12.41 30U>X4*tt. &t;{i>t4^iB:/U 
XA7 W-f 4 2 0 c7)fi)K»«IR4 2 3 ^Si*B[4 2 4<D 
&mMm\Z^-DX\t. ^5tl/>X7W4 1 0$r{^3ti)' 
«y U XA7 l^-f 4 2 0 <}: 0 'bBiB>a«« 5 (DfillcKg-T 

[0 0 5 3] imm^l 5 ) ±g2<^^Jg011 1 7!7M 3 

Ttt. mn<Dm^^ytmsi2:sLz^mi(ou>x^z^zy so 



lOl->X«3 0l^>X»tt^B!fiBTS^:tJw<l:O. iS 

^tr-AX:/U^yi5'4 2 i<Dm^offietc2;*:^jii««r 
*g«S-a:TVifc* Cin^tC^bT. ^il8B2Rt;^l<Z) 

[0 0 5 41 ^20U>XS4©m5t^>X7 

u-r 4 1 0 &«i«-rs«3tw>X4 1 1 <D«:»[6ja):fc# 
^ izmB-r^t. 2:k^mm<oi^»i^m\m\z 
u%}:i-h.7.:f^}v^4 2 1 ±ici®5t$ns c^iid^e, 

%^VyX4 1 l<D«Bttffl3Klf-AX:/U!y^4 2 1 

[0 0 5 5] JBl±<Drt§^«D3iAySS#W*> EI7tC 
:fel/^T^ffi««J5(w^^<^*8SB.^^B3 0 0<i:bT^bT 

lf-AX:/U ^:;^4 2 1 (Dg^igWpcD 1 /2 tCffl^-T^ 

^iiifi (=D) it^-y. m^^m^'}Xj^Tv^ 4 2o\z 
*5<.^T{i5^t:-Axyu -/i$'4 2 1 *ti¥«E'r'&:S[«i m 
x\tT:^\pi> \z. ^mm2msmi(Dv>xwL2^mr 

-/i$'4 2 10«l|gWpi^bViU>Xi|i (StiPi) ^Wt- 
^%^/\-yV>X4 1 4$rffiV>T, ^3ttf-AXr/U 

(DVyXW.4<r>m%V>X7V^ 4 1 0^«^KbT3& 

[0 0 5 61 \^j.}LO^'bum^^^^^t\z^y>. yt^ 
mtu-ox^^^^o 

[0 0 5 71 mmm 5 ±m(Dmmm siz^ 
-/i$'4 2 i±icK^$n'2>^tc^ebT. mytu>X4 

1 1 tbT. ^E-0««3&«fi3ttf-AX:/U ^yi5^4 2 1 0 
:Si|iWpt3^bli;k#$om3^/\->^l^>X4 1 4<£r^ 

fflbTVi^o c<D^'^f3iMyt/\-yi^>X4 1 4\t. m 

^(om^U>X. |a|AtiiJ^bfc^Sfi0iU3^Vib3{c^ 
Tm3^i/>X4i i<omn&^:^yh'r^z:t\z^D»1f^ 

[0 0 5 81 b3&^b)5:*^e», ^i'&lCct-pTH^^A-:/ 
l.'>X4 1 4^Sfflt-^.kOt>, 3ISS««ll)^V^b3JC^ 
f ct^^®«om*W>X4 1 l^^^brc:#:^>^i3Xh 

<o^mz:^\^^xmmum^h^^. 
[0 0 5 9] 08icji. :i<D^^^miyX. myt/^-y 
u>X4i 4<Di^t>K>\z. mi^mi7b^3\z^^^xmm 
bTii'5ift3Ku>X4 1 i^mmvrzm^<omg(,m^^ 
bT$>^o :i(Dmz^'rsytmmmm3ooA\t. ±» 
<om^\t±$^<Dmmm s \z^^M5^mmms sootm 
-T*^. S3*-5;S», «^u>X7U'<4 1 o^m^ 
vx\^^^M^i^>xtvx. j\-yu>xx\tu<mm 
miu\^^h3xmmhx\^^^h(Dtmi^uMyt\^>X4 



(8) 
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[0 0 6 0] iMmme) ±.mvr:L^nmm\z^\^^x 

XhsT Ix-r 4 2 0 {C?^JEK$nTVi^(i5tfcf-Axy 
U^>3'4 2 l(D<g3ti5r>BiK4 2 3:feJ:r/R|t^^-4 2 
20S##®4 2 4«, S^Xv^A^$ffiL{I^UTf^— :&fRl 

^^4 2 3 ^^XSKM^A 2 4 CO«^:^[Bjd^e^X5^A5t if? 

[0 0 6 1] m^\z\'t. ^(Dmm^mxtzm^^f^^^) 
xi.rv-(f)m?^^t^nt:Lm^m^m!mb o o^^ur 
:^m(D^^mm^m^ o o t>, ^]^U}^c^iiii«?ii 
tf^«(c. vx■5^A3lefflL^c^QoTEfiL')5:3t^®^^g2. 
^i<D)^>xwLz. ^2<DV'>xwLAti^ibX^mm.^n 

z\z^y)m2<Dvyxig^Amzm%^n. m2<DU>x 

«4$rMaiT^3iS{C:feV^T'7>:$^A;^fi3t3ttttfi3t* a? 
[0 0 6 2] Cl<Dii3feMI8»S5 0 0C0^1©l^>X« 

u>X7&^e>7i^^/hm3tei^>X3 1 i;&tga^j^n> -eco 
^m\z\tm'^(Dm^hm^u>X3 1 2 ^tss^j ^nrv^ 

-So '(l'il^l^>X:6^^;^^^/h^^l/>X3 1 l\ts 

CO 0 6 3] ^2<Z)^>X«4«> M^tO^IIJS^Ji:!^ 5^? 
^(D^X^mf)^^. m^iy>X7U^ 4 1 0, 
3t53'8iyUXATW4 2 0. A/ 2fir*8Mfe4 3 0 . 
:fecfcr;^mitffl!ll->X4 4 0;Cf^C:cDJimTE^J$n;^c«^ 
tJ^oTV^^, m2<DU>X^4\t. mi(DU>XWL3 

\z^^2'AytMmf)m^'^n^i<Ln(Dmm<D. i^xy^A 

3t4a L ic^ L TMit Eft $ tlT ^ o 
[0 0 6 4] MytU>Xy]y'i 4 1 0 {C:feViX, Hi 
l/>X«3 0ii.i>l/>X:d^^>;^'6^^/hm3tl/>X3 1 

i\z^^2:^5^mm<Dm^i<Lmm:mz\t. mcKm^t^u 
>Xf>^^yt^m^u>X4 1 5 7&«E@$nTVi-2>o ^ ^ 

fc. mi(DU>X^3<D^m^M^U>XS 1 2lC<i:S 
>X4 1 6)5>«@$nTV:»^o Jlil-r, ^^U>XTU 

-r4 1 o^m^L'T\^^^^m^u>X4 is. 4 i e 
^:c:tcj^«$n'5 2^(5c3tiIilfe^^'^-r-2>otc^4}^;^ 

«^'^i:^^^c:?^J^$n^2;^3tiIilife«, -eo^n^^tcj^^^^ 
ti^2;^ytMm^o^±^i\ :i<Drzsb\z. ^mx\t. 

'>XT-A3tfflLO^. 'rJ^t>"^^3tU'>X7V-r4 1 0 

(oti>st-m\z&:miyX\^^^iM4j4^^u>X4 1 s(D:^^m so 
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mm\z^mi.x\i^^^^uyX4 1 6 jcit^T:^^^;^^ 

[0 0 6 5] Z.(D^z>\Z. lg2OW>XS4c0^<Dm5fc 
U>XTW4 1 0^«J^bTVi^m^l/>X4 1 5. 
4 1 6C!>:^€rS*. ll2<Dl/>Xffi<0tt'.C>flSOfe<D^:M 

1 o(Dmmm\z^m^nx\^^^i^^^^^uxh.7\^^ 

4 2 OfcJ^dc$nTVi^(B^tr-AX:/U !y^4 2 1 
A, 4 2 1 Bi3i:r/Slt^^— 4 2 2 A, 4 2 2BO^ 

[0 0 6 6] *}/^. *^0^3te:/UXA7W4 1 OtZ 

*3iiT«, i^Tsj-h.mb'L^^^bhX^xim^mz^^vyx 
tc^^»t3.m&x. i^mzmyt»mm4 2 3Aiim^^ 

(Dmm\z\t. rtffltcsitM4 2 4 Af)m&^nrcRm^ 
4 2 2 A3^tieiB$nTVi^o ^^\z. ^in&oDpfflfl 

Jcf^, /h^fec^Slta^~4 2 2 BT&^gBg^nrVi^. 

;in^co/jN^fecDSit^^-4 2 2Btcfl^^K$nTVi^ 

S»«4 2 4 B«, i^«!Itc&gbTViS:fe^;4^Sa)K 
m^^-4 2 2 A(DMMJ^4 2 4Ai:«jS&:^r«3tr«^5H. 
TVi^o il®«^(D/h^l£OSIt^ ^—42 2 B(Dmm 

\z\t. -?-n-en/h^s^(7)fi3teif-Ax:/u 5/!$^4 2 1 b 
d^iee^nrvi^o ;in^coii3tH-Ax:/Uyi5'4 2 

1 BiCJ^^$nTVi'2>M3t^l»l^4 2 3Bt>, I^^Jcfi 
BUTVi^:^^;a:^SOii3tfcf-AX>^Uy^4 2 1 A 

<DMyt^fm4 2 3 At\tm^^\zmmhx\,^^. 

[0 0 6 7] &s±(D^o\z. mi<OU>XWL3\ZJ:K>m 

^^tl:b2^A^mwL<D^^Mh^(D±^^^\z^t>'ftx. m 
ytu>xru'i 4 1 o^m^r^Mytu>xtmyts^m 

:/VXM.7U^ 4 2 0 ^m^r^^^ A T^^^Jy^ 

RTSKm^^y-iD^mmv^^mmit-r^zLtiz^o. yt 
myt(Dmm^^m^-m\^±m^^tmz. m2(Du>x 

[0 0 6 8] (IIJ6W7) ±E0D*Jfi«6Tli> MKD 

u>x«i3\z^'Dxm0Si^n^2:kytmm<D±^^\zn 

Jt^^itX. m2<DU>X^4<DM^U>XTU'i 41 0 

^m^'r^^mytu>x<D^mmiR^mi^vx\f^^o m 
m\z. myt^myu xat i^-r 4 2 o ^m^r^^m^ 

[0 0 6 9] Uj^^L. *3tl/>XTW4 1 0^1^— ^ 

mm^(om^u>x^m\^^xmmv. m^i^m^vxA 

TW4 2 0*««LTVi&#:/UXA<D:*:#$, -rJS: 

[0 0 7 0] 010 \z\tc(Dm^^mxrzmytmmmm 

cD0ll^^UTafe^« c:<o0(c^'rii3t^.?^^S6 0 0 
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-m^^^XSn-^^O^k^VyXA l ^AJb^A l e >X4 l e A7!rS4 1 6D*^^«dc$nTViSo LfcAt 



[0 0 7 2] fi^t^^Kr/UX-i.TV'-f 4 2 0 'b^S. 

lCj^«$nTViSffl3tlf-AX:7^U ^;/^:fecttl^J5j*^^ [0 0 7 9] (IIJBW 1 ©®3tSPKSB€:ffiVifca^S 

T. ±^U^%\i-h.7.^')^y^^2 bA^^XSKm^ [0 0 8 0] g3 1 IJC^f <i:^lc, i^m<K>^'^m^7r^m. 

^-4 2 5B:&E@bT$>So JiniC^:*bT> e^XxA fi 3 4 0 0 0<S3fe^W«@ 1 0 0 ^>yA;^ii3t^ 

*ttL^^e>SV^^2l«!lT«, ?l^^$n^2^5tail^)5ltffl S:-*f^t;:fflifr^3ieig«2€:«;^, Z,<D%mm2ti^^ 

<g3ttf--AX:/U^;/^$'4 2 6 A*5a:UJSi*^^-4 2 6 oT*3te$nfc«fi8Tll2 (Dl^>X«4 O0f^CO&eiC 
BSrffiSUTVi^. »*^n:^t«, ^2 0lx>X«4 0*0(S5K»«l:/UXA 
[0 0 7 3] »lCDU>X«3^«^bTV>S 7l/-r 4 2 OJtJ^O 2SS<7){i^^{C^«i^n^o ^ 
^1/>X3 1 4 A75S3 1 4D. ^iiXJ^'m2(OV>XWL tc. ^m^tlTz^S^ytCOot,. PMyt%\Z^^^X\tX 
4<Dm<DM^U>X7U-( 4 1 O^m^iyXl^^^M^ 20 /2&ffiS«4 3 0 ^C<fcoTSffl3t5fc^C«lft$nS• 
^'>X4 1 6 A753i4 1 6 DT«, ^n^iD-ggcoi-^ [0 0 8 1] z,<DU%mmmMi 0 oti^^m^-^fitcyt 

X{c<l.C^^<DW>X$:^^bTV^^o ^rc. ttf^cD^Sfi ^-f^ i^n-r!yi7 5^-3 4 0 

ie»D«lt¥ff»»S1i::tE^JS»ffiLTVi5>o ;^*5. W-T^o ^^mt. ^It^ 3 4 0 2 TSIt^n. ^ 

^ 1 (DV>XiSLz^'t<r)^L>^fi^%um^\z-m-^^o 1 co^aE^^-i- hAVi^y 3 4 0 3 icM^^. 

[0 0 7 4] 2:ne»<3!>«*K^affl'rSCi:JCJ:»9> ^1 ^a^-3 4 0 4lC<i:oTSI*$n. »2©fiKft^< h 

CDl^>X«3^^^bT#iE)n^2^^Mlft^> ^*tf- AVI/::^3 4 0 SJC^-r-So 

h.7.^^)v^(DU^\Zl^^X^^^^\Z\.X\.^:i>. [0 0 8 2] Zi^X. W^^li^fi^O'S'^Tfifegl.^ 
[0 0 7 5] 01 O4'O[eillD0ffi. «3tV>X 5^ 3tK:g^Jtt5CDT, Wfe^lC^bTli> AI^«!ll/>X3 

3 1 4 A75S3 1 4D. *5<ttm3tl^>X4 1 6 A75M 4 0 6. U 1—1/>X3 4 0 8:fe<kr;ttiltfl!lU>X3 4 

4 1 6 DO^'^0^Ol/'>X^il'L^?^O'feOlC'r^cO 1 Oi^^e^^^U l^>X5^TSlJ*$n]fe:*)t^i9;3 4 

tc-r^od^i:Vio;rcci<i:ii. ^^?^(Disti-icj: v ^ ^^-2 A 0 A^mmvtzmz. Alt 

n^^^T^-g)a bfc*«oT. i:ne»0*^l^. -^W fi!ll/>X3 4 O 6:fe<i:r;^SI*^^-3 4 O 7«:JST, u 

JC«ft5eStl-r> H><f^ft:W3a:S@«^JCJBi;Tft€S V>X3 4 0 8 ic^^^n. ;icoU V-V>XZ 4 0 

n^^^ttMCDt>cDTfe^« 8tC^^$n;^c^> Slta^-3 4 0 9lCi;oTmit«I 

[0 0 7 6] ^:fe> *«a!T«> ^2<3!)W>X«4co«3(7) 1/>X3 4 1 0 JC^:d>n. L:^^^^^C> ^3<om^^^ 

«3tW>X7W4 1 0*«ldcL/TV^S#«3t^>X4 hA;Py3 4 1 UcSf^o ^Z,X. ^ 1 7!jM^ 3 

1 6 A7!;M4 1 6Dlif^.i>«Ol/>X$:fieffibTVi^o ^ h A'^V:/ 3 4 0 3 . 3 4 0 5> 3 4 1 Ut. -^tl 

b;5>b, iiacOckoJC. :^^$<^>SJ^^fi3tH-AA:/ ^etKD^^^^mV. ^felC^^xbfc^lfelf^Sr^^ii: 

Uu^i$'4 2 5A. 4 2 6Af::I^-J^^^43<fcr;[^-^SO /taJC. 3CP8b:/S:fe3te*^-ri5^n<y^>^UXA3 4 1 

m3fel/>X4 1 6A7!yM4 1 6 D ^aSO'&tDliT^ 0> 3 (fe'&^^g:) iCAlti-^. ^-f n-f ^7 T'U XA 

bfc3&^oT. ^n^CC^^'^LWdtt-rn^O^^*^. CCDfcJ^) 34 13lc:«, 5^feSlt<D!^m^^#^K<hWfeSltC0K 

\z. mmtvx. :in^<omi-Jh<omytu>X4i6A m^^mmtt^+^mzmgL^nx^K^. ^n^no^ 

T)m4 1 eD\t. s^^f^(Du>x^mmvx\^^^<Dtm p^^^-^^-r^c c;ix^&^tircytmt. w^vy 

mzU^XX,^^. X34 14 iW^^m &MiabTX^U->34 1 5 

[0 0 7 7] ;i<7)j:^(cii3tMMKB6 ooT?«. ±tcefe«^j^**r*;ittcj^s* 

$n^2;^^^!i«C[):^#$ll?tSr>bfc:^^$(7)m^l/> [0 0 8 3] ^(0<i:^tt«^brcS^M^7r:gB3 4 o 
X4 1 6A75M4 1 6D^«;^TV^^. c:(0#lfi&ircJ:o 5i? 0T«, ^1^(0^^%^^^-^^^^ ^fo^m^v-^ V 



[0 0 7 1] *M(^(i^P.0JSB6 0 OTli, 11201/ 



[0 0 7 8] ||2 0!/>XS4(D»5t 
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[0 0 8 4] TUt^-^. :^m(Dn^m^^^m3 4 0 0 

m^mmmmi o otccfevix, -^oii^, m 

^\tPm^^(0^\ZMLX. A/2&ffl^«4 so\z^ 

fzmytytffim i Tbmm s (om^y-c h AV^y 3 4 

03, 3405, 3411 \zmi}^tl^<DX. M^WZ^ 

-So 

[0 0 8 5] iMytmmmmi o o-c«, m2(D 

U>X«4{C:felriT, m^U>X4 1 1 OJ^«JC-&t>-& 

ytm^mmzT^z,hf)^:^<. m^<Dmmm^^\^ 
:^mmmm^m^x^^o ^(o:^isb\z. (i^kmmssi 

h/vv:/m\zmi.x\^^^o 
[0 0 8 6] ^<ommmi\zmvxwmvft^'^\z. * 
m(Dmytmmmmi o ox\t. myt^^yt^^m^u^ 
xtix\^^^\z^f)^f)^t>i^'r. myt&»:^^}Xh.ru^ A 
2o^mi^'r^ytW9^(r>it:ifir^iimx^nx\^^o z:<d 
:it\t. m^^-^ h/vi^^mmr^mz. 
^^-oxm^^-c h/v\^:/\zx%i^^m^j^au\^^ct 

x:kum(D^^u>x^m^^:^<x%. m^^^st^^m 

[0 0 8 7] ^tc. :^mx\t. fe-&^^ai:UT, 
^D'f-/^:7^UXA3 4 1 3SrfflViTVi^(DT, /h^Yb 
*^WigT^^o ^it. atS^-f hAJU:/3 4 0 3, 3 4 

0 5, 3 4 1 1 t1SL^]y>X3 4 1 4<Dm(Dym^i)m 

2Sg;^|t^'b:gli#fe3tlc5ttLTJ^, AI^<®1/>X3 4 0 
6, U U—l^>X3 4 0 8i5.i:r/|iJ|*<ggU>X3 4 1 0 

[0 0 8 8] &^m^7r:mmtvx\t. fe-^^^ 
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^z^K>m^r^:ithx^^. ^m. t(Dm'^\z^^^x 

[0 0 8 91 i^(0^(OmMMm 35:^3, ±E<D*iaB 

^j-:feviT«, ^3t^K^aT, m^\tpmyt^suyt 
\zmx^^o\z\^x^^^^ifi. mm. uyt^m^^^^-fnoy 

isL-^\z^\.x. ^mmm\z^-:^xmym(ommm^^ 

10 PCX. {i3tffi5liATt),i:U>. 

[0 0 9 0] -Sr, #^j|fe«Ttt. A/2&«^«tb 

^t:m\^^rz.m^\z\t. ^mmwio^^i^^^-^^^fb-^Kx 

^, A/2&ffiM«<c>(i)t^lfetttg*rfiJ±$iirSe:t;^< 
[0 0 9 1] 

M^g^MTt^, ^yu3\^<Dm^tz.Mytyt^wMW^\zm 

7^mm\z:^^mz^^mmmmw^m\*^itm't\z\t. 
^ymtm^tcMytyt^m^'y^ h;vv^\zw^x^^ 
COT, 3feco^j^5&^^tffi]±u, t9:3^e)ti^oig'5$&fn]± 

Ts<7)T, MytWiX<Dum±.^f}mm^n^. -^ns. 

[0 0 9 2] ^fc, ^^mx\t. ^y^9v-^yt^^ 
30 o^^m.x^^m.n^u2:kym^^^^'t^t.\^o':fu'^ 

mLm\:^mm<o^m\ziiSi^7L^ z. hit^x^^o 
[0 0 9 3] $6Jc:^3f£:, myt^m^sttvx. mm\z 

m7^^m\z:^^^x^^\z^M\y^myt^mv^m^^mx 

40 ^'Sc 

[@Ba>ffi#^^^] 

im 1 ] ^ji^^o^jg^ 1 \z%:bi^mmmm(oyt^^ 

[021 Hl<0Ml©l^>X«O|^ST*-&. 
[03] 01©ffl3fc4>IByUXAT^-r©««0-e* 

•So 

[0 4 ] *«9i<DSISSM 2 lC«S«3K^KSB03fe^» 

^^-rm^^H-c^So 

[0 5] :i^^mo^mmm 3 {c:«s<g5tfig^^m(D5t^^ 
50 s:^-rm«idt0-cabs. 
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[0 7] *^H^0D^JB«5{C«^(i3tH8?aSe©5fc^^« 

8 ] la 7 (^Tr^^u^mmmmo^mm^m-m^m 
t^i 0] i^^^0^mMmi\z%^^mm&m(j>%^ 

1. 10, 100> 2 0 0, 3 0 0. 3 0 0A, 40 

0. 5 0 0, %oom%mmmw 
30 1 mmm:u>y( 

310, 311, 312, 314A-'314D mMM 

%vyx 20 

4 »2<DU>XtR 
410 ^1/>XTW 
411, 412, 413 WtVyX 
4 14 mtn-y^'y- 

4 1 5 ^L-^owtvyX 

4 16, 4 16A'-4 16D m3^U>X 

420 mmm^^}%K7v-{ 



4^^5^8-3 04 7 39 



425 A, 426A U 
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CLAIMS 

[Claim(s)] 

[Claim 1] The light source section to which the polarization direction carries out outgomg radiation of the random 
Hght. The 1 st lens board for consisting of two or more rectangle condenser lenses which have a rectangle-like 
appearance, condensing the light by which outgoing radiation is carried out from the aforementioned light source 
section, and forming two or more secondary light source images. It is placed near the position in which two or more 
aforementioned secondary Ught source images are formed, and they are a condenser lens array, a polarization 
separation prism array, lambda / 2 phase-contrast board, and an outgoing radiation side lens. It is the polarization 
lighting system equipped with the above, and is characterized by consisting of two or more polarization beam splitters 
and two or more reflective mirrors, arranging the aforementioned lambda / 2 phase-contrast board at the outgomg 
radiation side side of the aforementioned polarization separation prism array, and arranging the aforementioned 
outgoing radiation side lens at the outgoing radiation side side of the aforementioned lambda / 2 phase-contrast board. 
[Claim 2] The aforementioned condenser lens which constitutes the lens board of the above 2nd in a claim 1 is a 
polarization lighting system characterized by being the aforementioned rectangle condenser lens and analog which 
constitute the lens board of the above 1st. 

[Claim 3] Two or more aforementioned polarization beam splitters which constitute the lens board of the above 2nd in 
a claim 1 are polarization lighting systems characterized by being set as the size configuration corresponding to the 
size and configuration of the secondary aforementioned light source images of the aforementioned rectangle condenser 
lens which constitute the lens board of the above 1st, and which are alike, respectively and are therefore formed. 
[Claim 4] The aforementioned condenser lens which constitutes the lens board of the above 2nd in a claim 3 is a 
polarization lighting system characterized by being set as the size configuration corresponding to the size and 
configuration of the secondary aforementioned light source images of the aforementioned rectangle condenser lens 
which constitute the lens board of the above 1st, and which are alike, respectively and are therefore formed. 
[Claim 5] a claim 1 or which term of 4 ~ setting ~ the aforementioned light source section and the 1st lens of the 
above ~ the polarization Hghting system characterized by arranging the deflection lens at a wooden floor 
[Claim 6] It is the polarization lighting system characterized by uniting the aforementioned deflection lens with the 
lens board of the above 1 st in a claim 5. 

[Claim 7] At least one of the aforementioned rectangle condenser lenses which constitute the lens board of the above 
1st in a claim 1 or which term of 4 is the polarization lighting system characterized by being the lens of an eccentric 
system. 

[Claim 8] At least one of the aforementioned condenser lenses which constitute the aforementioned condenser lens 
array of the lens board of the above 2nd in a claim 1 or which term of 4 is the polarization lighting system 
characterized by being an eccentric system lens. 

[Claim 9] The polarization lighting system characterized by omitting flie aforementioned outgoing radiation side lens 
which is the component of the lens board of the above 2nd by adjusting the eccentricity of the aforementioned 
eccentric system lens of the aforementioned condenser lens array at least in a claim 8. ... 
[Claim 10] The polarization lighting system characterized by arranging in a claim 1 or which term of 4 in the position 
where only the amount of the half of the breadth of the aforementioned polarization beam splitter carried out the 
parallel displacement of the optical axis of the aforementioned light source section, and the lens board of the above 1st 
to the system optical axis. 

[Claim 11] The breadth of the aforementioned condenser lens which constitutes the aforementioned condenser lens 
array of the lens board of the above 2nd in a claim 1 or which term of 10 is a polarization lighting system characterized 
by being equal to the breadth of the aforementioned polarization beam splitter. 

[Claim 12] It is the polarization lighting system characterized by forming the aforementioned lambda / 2 phase-contrast 
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board by TN (Twisted Nematic) liquid crystal in a claim 1 or which term of 1 1. 

[Claim 13] The aforementioned polarization separation prism array is a polarization lighting system characterized by 
having the square pole-like prism composition object with which the reflective film was formed in the interior as the 
aforementioned reflective mirror while having the square pole-like prism composition object with which the 
aforementioned polarization demarcation membrane was formed in the interior as the aforementioned polarization 
beam splitter in the claim 1 or which term of 12. 

[Claim 14] The aforementioned prism composition object with which the aforementioned polarization demarcation 
membrane was formed in the claim 13, and the aforementioned prism composition object with which the 
aforementioned reflective mirror was formed are a polarization lighting system characterized by being arranged by the 
single tier in the right-angled direction to the aforementioned system optical axis. 

[Claim 15] It is the polarization lighting system characterized by to be arranged the aforementioned prism composition 
object with which the aforementioned polarization demarcation membrane was formed, and the aforementioned prism 
composition object with which the aforementioned reflective mirror was formed in a claim 14 so that each of the 
aforementioned polarization demarcation membrane may serve as the almost same degree of tilt angle to the 
aforementioned system optical axis while they are arranged by turns in the right-angled direction to the aforementioned 
system optical axis. 

[Claim 16] The aforementioned prism composition object with which the aforementioned polarization demarcation 
membrane was formed in the claim 14, and the aforementioned prism composition object with which the 
aforementioned reflective mirror was formed are the polarization lighting system characterized by to arrange each of 
the aforementioned polarization demarcation membrane with the symmetrical degree of tilt angle to the optical axis 
concerned on both sides of the aforementioned system optical axis while being arranged in the right-angled direction to 
the aforementioned system optical axis. 

[Claim 17] Polarization lighting system. The modulation means equipped with the liquid crystal light valve in which 
the polarization light contained in the flux of light from this polarization lighting system is modulated, and image 
information is included. The aforementioned polarization lifting system is the light source with which outgoing 
radiation of the light with the polarization direction random in the projected type display which has the projection 
optical system which indicates the modulation flux of light by projection on a screen is carried out. The 1st lens board 
for consisting of two or more rectangle condenser lenses which have a rectangle-like appearance, condensing the light 
by which outgoing radiation is carried out from the aforementioned Ught source, and forming two or more secondary " 
light source images. It is placed near the position in which two or more aforementioned secondary light source images 
are formed, and they are a condenser lens array, a polarization separation prism array, an outgoing radiation side lens, , 
and lambda / 2 phase-contrast board. It is the projected type display equipped with the above, and it consists of two or 
more polarization beam splitters and two or more reflective mirrors, and is characterized by arranging the 
aforementioned lambda / 2 phase-contrast board at the outgoing radiation side side of a polarization separation prism 
array. 

[Claim 18] The projected type display which carries out [ that a projection indication of the synthetic flux of light 
which has further a colored-Ught separation means divide the flux of light from the aforementioned polarization 
lighting system into the two or more flux of lights, and a colored-light composition means compound the modulation 
flux of light after the aforementioned modulation means became irregular, in a claim 17, and was acquired by the 
colored-light composition means concerned is given on a screen through the aforementioned projection optical system, 
and ] as the feature. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the polarization lighting system which 
illuminates a rectangular lighting field etc. uniformly using the polarization light which arranged the polarization 
direction. Moreover, this invention relates to the projected type display which modulates the polarization light by 
which outgoing radiation was carried out from this polarization lighting system by the liquid crystal light valve, and 
carries out the enlarged display of the image on a screen. 
[0002] 

[Description of the Prior Art] The integrator optical system using two lens boards as optical system which illuminates 
uniformly the lighting field of rectangles, such as a liquid crystal light valve, is known fi-om before. Integrator optical 
system is indicated by JP,3-1 1 1806, A and is already put in practical use as a lighting system of the projected type 
display using the liquid crystal light valve. 

[0003] Integrator optical system is the same as that of what is used for the exposure machine, and it divides the flux of 
light from the light source with two or more rectangle condenser lenses which constitute the 1st lens board, and it is 
made it to carry out superposition image formation on one lighting field through the 2nd lens board of composition of 
having had the condenser lens group corresponding to each rectangle condenser lens for the image (light source image) 
started with each rectangle condenser lens theoretically. In this optical system, while the use efficiency (lighting 
efficiency) of light source light improves, the luminous-intensity distribution which illuminates a liquid crystal light 
valve can be made almost uniform. 

[0004] On the other hand, in the common projected type display using the liquid crystal light valve of the type which 
modulates polarization light, since only one kind of polarization light can be used, the abbreviation half of the light 
from the light source which emits a random polarization light is not used. Then, the proposal which raised the use 
efficiency of Ught is made by enabling use of the light which is not used. A typical example is EURODISPLAY. '90 
The polarization conversion optical system which is indicated from 64 pages to 67 pages of PROCEEDINGS, and was 
mainly equipped with the polarization beam splitter, and the lambda / 2 phase-contrast board like is used. In a liquid 
crystal light valve, polarization conversion optical system changes the polarization light of the kind which cannot be 
used into the polarization light of the kind which the liquid crystal light valve concerned can use, and raises the use 
efficiency of light source light. 
[0005] 

[Problem(s) to be Solved by the Invention] It is possible by combining above-mentioned integrator optical system and 
above-mentioned polarization conversion optical system here to raise further the use efficiency of the light from light 
source light. However, when these are combined simply, the breadth of the whole optical system will be expanded 
twice [ about ]. For this reason, unless the projection lens of the diameter of macrostomia is used extremely, it will 
become difficult to attain the miniaturization of about [ that efficiency for light utilization in projected type display 
with the small f number cannot be improved ] and optical system. 

[0006] The technical problem of this invention is for it to be small and constitute compactly the high polarization 
lighting system of the efficiency for light utilization which combined integrator optical system and polarization 
conversion optical system in view of this point. 

[0007] Moreover, the technical problem of this invention has such high efficiency for light utiHzation, and it is to 
realize possible projected type display of acquiring a bright projection picture, without using the projection lens of the 
small diameter of macrostomia of the f number by using a small and compact polarization lighting system. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the polarization lighting 
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system of this invention Consist of two or more rectangle condenser lenses which have the light source section to 
which the polarization direction carries out outgoing radiation of the random light, and a rectangle-like appearance, and 
the light by which outgoing radiation is carried out from the aforementioned light source section is condensed. It was 
placed near the position in which the 1st lens board for forming two or more secondary light source images and two or 
more aforementioned secondary light source images are formed, and the composition which has a condenser lens array, 
a polarization separation prism array, lambda / 2 phase-contrast board, and the 2nd lens board equipped with the 
outgoing radiation side lens is adopted. Furthermore, the aforementioned condenser lens array consists of two or more 
condenser lenses in the lens board of the above 2nd. The aforementioned polarization separation prism array is what 
divides a random polarization light into P polarization light and S polarization light. It consists of two or more 
polarization beam splitters and two or more reflective mirrors, the aforementioned lambda / 2 phase-contrast board are 
arranged at the outgoing radiation side side of the aforementioned polarization separation prism array, and the 
aforementioned outgoing radiation side lens has adopted the composition arranged at the outgoing radiation side side 
of the aforementioned lambda / 2 phase-contrast board, 

[0009] In the polarization lighting system of this invention, two or more minute flux of lights (secondary light source 
images) are formed with the 1st lens board which consists of two or more minute rectangle condenser lenses, and after 
dividing these flux of lights into P polarization light and S polarization light from which the polarization direction 
differs, the plane of polarization of one polarization light or both polarization light is rotated, and it is changing into the 
state where plane of polarization gathered. Therefore, one kind of polarization light to which the polarization direction 
was equal can be irradiated. For this reason, efficiency for light utilization can obtain a high-definition high lighting 
light. 

[0010] Moreover, although it is possible to constitute polarization lighting optical system, using a polarization beam 
splitter simply, since the breadth of the whole optical system is expanded twice [ about ] in that case, it produces un- 
arranging ~ the miniaturization of optical system becomes very difficult. In this invention, since polarization light is 
separated using the process of generation of secondary minute light source images which are the feature of integrator 
optical system, the spatial breadth of the optical path accompanying separation of polarization light can be suppressed. 
Therefore, in spite of having polarization conversion optical system, the miniaturization of a polarization lighting 
system can be attained. 

[001 1] On the other hand, projected type display of this invention is characterized by having the polarization lighting 

system of the above-mentioned composition as the lighting system. 

[0012] 

[Embodiments of the Invention] Let the aforementioned condenser lens which constitutes the lens board of the above . 
2nd be the aforementioned rectangle condenser lens and analog which constitute the lens board of the above 1st in the 
polarization lighting system of this invention. 

[0013] Instead, it is good as for what is different in each size and configuration of the aforementioned condenser lens 
which constitutes the lens board of the above 2nd. That is, it can be made to be able to respond to the size and 
configuration of secondary light source images of the aforementioned rectangle condenser lens which constitute the 
lens board of the above 1st and which are alike, respectively and are therefore formed, and the composition which sets 
up each size and configuration of the aforementioned polarization beam splitter in which these secondary light source 
images are formed can be adopted. In this case, it is set up so that each condenser lens which constitutes the lens board 
of the above 2nd may also serve as the size and configuration corresponding to the size of a corresponding polarization 
beam splitter, and the configuration. 

[0014] Thus, if the size and configuration of each condenser lens and a polarization beam splitter are set up so that it 
may become the size and configuration which are made equivalent to the size and configuration of secondary light 
source images which are formed, namely, are sufficient for including the secondary light source images concerned, the 
use efficiency of light can be raised. Moreover, equalization of an illumination distribution can be attained. 
[0015] In addition, generally secondary big light source images are formed in the center side which is a system optical- 
axis side, it follows toward the circumference side, and secondary light source images formed become small. 
Therefore, what is necessary is to make big the condenser lens and polarization beam splitter by the side of a center, 
and just to let the thing by the side of the circumference be a small thing. 

[001 6] A condenser lens uses the thing of the same size and a configuration, and you may make it equivalent 
[ condenser lens ] to secondary light source images with which those sizes and configurations are formed only in each 
polarization beam splitter here. Also in this case, the use efficiency of light can be raised and equalization of an 
illumination distribution can be attained. 

[001 7] Next, it is necessary to arrange the light source section so that the light source optical axis may make few angles 
to a system optical axis so that secondary ligjit source images formed with the 1st lens board may be located in the 
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portion of a polarization beam splitter. The light source optical axis R can be made in agreement with the system 
optical axis L, and it can be made to arrange by instead arranging deflection prism, without leaning the light source 
section, for example, the light source section and the 1 st lens - the composition which arranges a deflection lens is 
employable as a wooden floor A deflection lens can also be made to unify to the 1 st lens board. 
[001 8] Also let the rectangle condenser lens which constitutes the 1st lens board be the lens of an eccentric system 
instead of using a deflection lens. Instead, it is good also considering the condenser lens which constitutes the near 
condenser lens array of the 2nd lens board as an eccentric system lens. When using as an eccentric system lens the 
condenser lens which constitutes the near condenser lens array of the 2nd lens board, the outgoing radiation side lens 
which is the component of the 2nd lens board can be omitted by adjusting the angle of the eccentricity of each 
eccentric system lens, and tiie reflective film of a reflective mirror. 

[0019] On the other hand, instead of constituting optical system so that the light source optical axis of the light source 
section may incline to a system optical axis, the next composition can be adopted and secondary light source images 
formed with the 1st lens board can also be located in the portion of a polarization beam splitter. Namely, what is 
necessary is just to constitute optical system so that a light source optical axis may be in the state where the parallel 
displacement only of the amount of the half of the breadth of a polarization beam splitter was carried out towards the 
array direction of the polarization beam splitter concerned, to a system optical axis. In this case, it is made to 
correspond to movement of a light source optical axis, and the 1st lens board also makes the parallel displacement only 
of the same amount carry out in the same direction, and doubles the center of the 1st lens board concerned with a light 
source optical axis. 

[0020] In addition, the condenser lens which constitutes the condenser lens array of the 2nd lens board is a portion 
corresponding to the breadth of a polarization beam splitter in an actually required portion. Therefore, what is 
necessary is just to set the breadth of each condenser lens as a size equal to the breadth of a polarization beam splitter 
at least. 

[0021] Moreover, what was formed by TN (Twisted Nematic) liquid crystal as lambda / a 2 phase-contrast board can 
be used. 

[0022] Next, the thing of composition of having the square pole-like prism composition object with which the 
reflective film was formed in the interior as a reflective mirror can be used for it while the polarization separation 
prism array mentioned above has the square pole-like prism composition object with which the polarization 

demarcation membrane was formed in the interior as a polarization beam splitter. 

[0023]. In this case, the prism composition object with which the polarization demarcation membrane was formed, and 
the prism composition object with which the reflective mirror was fomied can be considered as the composition 
arranged in the right-angled direction to the system optical axis at the single tier. 

[0024] For example, the composition which arranged each of a polarization demarcation membrane so that it might 
become the almost same degree of tilt angle to a system optical axis can be used for them while arranging by turns the 
prism composition object with which the polarization demarcation membrane was formed, and the prism composition 
object with which the reflective mirror was formed in the right-angled direction to a system optical-axis optical axis. 
[0025] While arranging the prism composition object with which the polarization demarcation membrane was instead 
formed, and the prism composition object with which the reflective mirror was formed in the right-angled direction to a 
system optical axis, each of a polarization demarcation membrane may adopt the composition arranged so that it may 
become the symmetrical degree of tilt angle to the optical axis concerned on both sides of a system optical axis. 
[0026] In the projected type display of this invention equipped with the polarization lighting system of each above- 
mentioned composition on the other hand A colored li^t separation means to divide the flux of light from a 
polarization lighting system into at least two flux of lights generally, It has a colored light composition means to 
compound the modulation flux of light after the modulation means became irregular, and considers as the composition 
which indicates by projection the synthetic flux of light acquired by the colored light composition means concerned as 
a color picture on a screen through projection optical system. 
[0027] 

[Example] Below, each example of this invention is explained with reference to a drawing. 
[0028] (Example 1) Drawing i is the outiine block diagram which saw superficially the important section of the 
polarization lighting system of an example 1. Outiine composition of the polarization lighting system 1 of this example 
is carried out from the light source section 2 arranged along with the system optical axis L, the 1 st lens board 3, and the 
2nd lens board 4. The light by which outgoing radiation was carried out from the light source section 2 is condensed in 
the 2nd lens board 4 with the 1 st lens board 3, and in process in which the 2nd lens board 4 is passed, a random 
polarization light is changed into one kind of polarization light to which the polarization direction was equal, and 
reaches the Hghting field 5. 



i 



Page 4 of 10 

[0029] Outline composition of the light source section 2 is carried out from the light source lamp 201 and the 
paraboloid reflector 202. on the other hand, a random polarization light emitted from the light source lamp 201 is 
reflected in ** with the paraboloid reflector 202 ~ having - abbreviation - it becomes the parallel flux of light and 
incidence is carried out to the 1st lens board 3 Here, it can replace with the paraboloid reflector 202 and an ellipsoid 
reflector, a spherical-surface reflector, etc. can be used. Only the fixed angle makes the light source optical axis R have 
inclined to the system optical axis L. 

[0030] The appearance of the 1st lens board 3 is shown in drawing 2 . As shown in this drawing, the 1st lens board 3 is 
the composition which the minute rectangle condenser lens 301 which carried out the rectangle-like profile arranged in 
all directions. The light which carried out incidence to the 1st lens board 3 forms the condensing image of the number 
of the rectangle condenser lenses 301, and the same number in a flat surface perpendicular to the system optical axis L 
by condensing operation of the rectangle condenser lens 301 . Since two or more of these condensing images are 
exactly projection images of a light source lamp, below, they shall be called secondary light source images. 
[0031] Next, with reference to d rawi ng 1 , the 2nd lens board 4 of this example is explained again. The 2nd lens board 
4 is a compound layered product which consists of the condenser lens array 410, a polarization separation prism array 
420, lambda / 2 phase-contrast board 430, and an outgoing radiation side lens 440, and is arranged in the perpendicular 
flat surface to the system optical axis [ near the position in which secondary light source images with the 1st lens board 
3 are formed ] L. This 2nd lens board 4 has the function as 2nd lens board of indie crater optical system, the function as 
a polarization separation element, and the function as a polarization sensing element. 

[0032] The condenser lens array 410 has the almost same composition as the 1st lens board 3. That is, two or more 
rectangle condenser lenses 301 which constitute the 1st lens board 3, and condenser lenses 41 1 of the same number are 
arranged, and there is an operation which condenses the light from the 1st lens board 3. The condenser lens array 410 is 
equivalent to the 2nd lens board of integrator optical system. 

[0033] It is not necessary to have the size configuration where the condenser lens 41 1 which constitutes the condenser 
lens array 410 and the rectangle condenser lens 301 which constitutes the 1st lens board 3 are completely the same, and 
a lens property. It is desirable to be respectively optimized according to the property of the light from the light source 
section 2. However, as for the light which carries out incidence to the polarization beam prism array 420, it is ideal that 
the inclination of the chief ray is parallel to the system optical axis L. From this point, or a condenser lens 411 will not 
have the same lens property as the rectangle condenser lens 301 which constitutes the 1st lens board 3, it shall have the 
same lens property which is considering the configuration of an analog as the rectangle condenser lens 301 in many 
cases. 

[0034] The appearance of the polarization separation prism array 420 is shown in drawing 3 . As shown in this 
drawing, a polarization separation prism array 420 makes the pair which consists of a polarization beam splitter 421 
which consists of a prism composition object of the shape of the square pole which equipped the interior with the 
polarization demarcation membrane, and a reflective mirror 422 which consists of a prism composition object of the 
shape of the square pole which similarly equipped the interior with the reflective film a basic composition unit, and 
two or more arrays (are arranged in the flat surface in which secondary light source images are formed) carry out 
superficially in the pair. It is regularly arranged so that one pair of basic composition units may correspond to the 
condenser lens 41 1 which constitutes the condenser lens array 410. Moreover, the breadth Wp of one polarization 
beam splitter 421 and the breadth Wm of one reflective mirror 422 are equal. Furthermore, although the value of Wp 
and Wm is set up so that it may be set to one half of the breadth of the condenser lens 411 which constitutes the 
condenser lens array 410 from this example, it is not limited to this. 

[0035] Here, the 2nd lens board 4 containing the polarization separation prism array 420 is arranged so that secondary 
light source images formed with the 1st lens board 3 may be located in the portion of a polarization beam splitter 421. 
Therefore, the light source section 2 is arranged so that the light source optical axis R may make an angle slightly to 
the system optical axis L. 

[0036] If it explains with reference to drawing 1 and drawing 3 , a random polarization light which carried out 
incidence to the polarization separation prism array 420 will be divided into two kinds of polarization light, P 
polarization light and S polarization light, from which the polarization direction differs by the polarization beam 
splitter 421 . P polarization light passes a polarization beam splitter 421 as it is, without changing travelling direction. 
On the other hand, it reflects by the polarization demarcation membrane 423 of a polarization beam splitter 421 , and S 
polarization light changes travelling direction about 90 degrees, reflects it by the reflector 424 of the adjoining 
reflective mirror 422 (reflective mirror which makes a pair), and changes travelling direction about 90 degrees, and, 
more finally than the polarization separation prism array 420, outgoing radiation is carried out at an angle almost 
parallel to P polarization light. 

[0037] lambda / 2 phase-contrast board 430 with which lambda / 2 phase contrast films 431 have been arranged 
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regularly are installed in the outgoing radiation side of the polarization separation prism array 420. That is, lambda / 2 
phase contrast films 431 are arranged only at the outgoing radiation side portion of the polarization beam splitter 421 
which constitutes the polarization separation prism array 420, and lambda / 2 phase contrast films 431 are not arranged 
at the outgoing radiation side portion of tiie reflective mirror 422. According to such an arrangement state of lambda / 2 
phase contrast films 43 1 , in case P polarization light by which outgoing radiation was carried out fi-om the polarization 
beam splitter 421 passes lambda / 2 phase contrast films 431, it receives a rotatory polarization operation and is 
changed into S polarization light. On the other hand, since S polarization light by which outgoing radiation was carried 
out fi-om the reflective mirror 422 does not pass lambda / 2 phase contrast films 431, no rotatory polarization operation 
is received but passes lambda / 2 phase-contrast board 430 with S polarization light. When the above is summarized, it 
means that a random polarization light had been changed into one kind of polarization light (it is S polarization light in 
this case) by the polarization separation prism array 420, and the lambda / 2 phase-contrast board 430. 
[0038] Thus, die flux of light arranged witii S polarization light is led to the lighting field 5 with die outgoing radiation 
side lens 440, and superposition combination is carried out on the lighting field 5. That is, superposition image 
formation of the image side started with the 1st lens board 3 is carried out on the lighting field 5 witii the 2nd lens 
board 4. It separates into two kinds of polarization light from which it can come, simultaneously the polarization 
direction differs by the intermediate polarization separation prism array 420 spatially, in case a random polarization 
light passes lambda / 2 phase-contrast board 430, it is changed into one kind of polarization light, and almost all light 
attains it to die lighting field 5. For this reason, die lighting field 5 will almost be mostiy illuminated by homogeneity 
with one kind of polarization light. 

{0039] According to the polarization lighting system 1 of fliis example, as explained above, a random polanzation light 
emitted from the light source section 2 is condensed to the minute predetermined field of the polarization separation 
prism array 420 witii die 1st lens board 3, after separating into two kinds of polarization light from which die 
polarization direction differs spatially, each polarization light is led to the predetermined field of lambda / 2 phase- 
contrast board 430, and P polarization light is changed into S polarization light. Therefore, the effect that die lighting 
field 5 can be irradiated where most random polarization light emitted from the light source section 2 is arranged with 
S polarization light is done so. Moreover, since it is hardly accompanied by optical loss in die conversion process of 
polarization light, it has die feature that the use efficiency of Ught source light is very high. 

[0040J Furthermore, the minute rectangle condenser lens 301 which constitutes die 1st lens board 3 fiwm this example 
according to die configuration of die lighting field 5 which is an oblong rectangle configuration is made into an oblong 
rectangle configuration, and it has become the form which divides into a longitudinal direction two kinds of 
polarization light by which outgoing radiation was carried out from the polarization separation prism array 420 
simultaneously. For this reason, lighting efficiency can be raised, witiiout making the quantity of light useless, even 
when illuminating the lighting field 5 which has an oblong rectangle configuration. 

[0041] If a random polarization light is generally simply divided into P polarization light and S polarization light using 
a polarization beam splitter, die widdi of face of die flux of light by which outgoing radiation is carried out from a 
polarization beam splitter will spread in double precision, and will also enlarge optical system according to it. 
However, since die flux of light broadening which originates in carrying out skillfiil ****** of tiie process of 
generation of secondary minute light source images which are die feature of integrator optical system in the 
polarization lighting system of diis invention, and separating polarization light, and is produced is absorbed, the widtii 
of face of die flux of light does not spread, but has die feature which can realize small optical system. 
[0042] (Example 2) Although the light source section 2 needs to be arranged so that the light source optical axis R may 
make few angles to the system optical axis L so diat secondary light source images formed widi die 1st lens board 3 
may be located in die portion of a polarization beam splitter 421 in an example 1, it is arranging deflection prism, die 
light source optical axis R can be made in agreement witii die system optical axis L, and it can be made to arrange 
without leaning the light source section. 

[0043] The polarization lighting system 10 concerning die example 2 shown in drawing 4 is die example which used 
deflection prism. As shown in diis drawing, in die polarization lighting system 10, the deflection prism 6 is arranged 
between the light source section 2 and the 1st lens board 3. The light which carried out incidence to the deflection 
prism 6 from the light source section 2 can bend travelling direction slightiy widi deflection prism, it carries out 
incidence to die 1 st lens board 3 witii a certain angle which is not perpendicular, and it reaches die position of a 
polarization beam splitter 421. 

[0044] Thus, die position of secondary light source images formed witfi die 1st lens board 3 can be set up free by 
installing die deflection prism 6. Therefore, die light source section 2 can be arranged on die system optical axis L, and 
production of optical system becomes simplicity and easy. 

[0045] Here, in diis example, die deflection prism 6 is unified to die field by die side of the incidence of die 1st lens 
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board 3. For this reason, the number of the interfaces which cause a reflection loss of light between the deflection 
prism 6 and the 1st lens board 3 can be decreased. By unifying the deflection prism 6 to the 1st lens board 3, the light 
from the light source section 2 can be led to the 2nd lens board 4, without losing. 

[0046] (Example 3) In order to enable it to arrange the light source section 2 which needs to be arranged in the state 
where it leaned slightly to the system optical axis L on the system optical axis L, it is realizable also by the method of 
using as the lens of an eccentric system the rectangle condenser lens 301 which constitutes the 1st lens board 3 besides 
the method shown in the above-mentioned example 2. The example 3 shown in drawing 5 is the polarization lighting 
system equipped with such composition. 

[0047] As shown in drawing 5 , the eccentric system minute condenser lens 310 constitutes the 1st lens board 3 from 
the lighting system 100 of this example, and the chief ray of the flux of light which carries out outgoing radiation of the 
1st lens board 3 is leaned slightly, and it has set up so that secondary light source images may be formed in the position 
of a polarization beam splitter 421 . For this reason, the light source section 2 can be arranged on the system optical axis 
L, and production of optical system becomes simplicity and easy. 

[0048] (Example 4) The 2nd lens board 4 used in the above-mentioned example 1 or 3 is all equipped with the 
condenser lens array 410 and the outgoing radiation side lens 440. The light which carries out incidence to the 
polarization beam prism array 410 From it being ideal that the inclination of the chief ray is parallel to the system 
optical axis L The condenser lens array 421 is constituted in many cases by the same lens as the rectangle condenser 
lens 301 which constitutes the 1st lens board 3. Moreover, the outgoing radiation side lens 440 is required in order to 
carry out superposition combination of the flux of light which passed through a different position distant from the 
system optical axis L on the 2nd lens board 4 on the predetermined lighting field 5. 

[0049] However, while using the condenser lens array 410 as the lens of an eccentric system, it is possible by devising 
the installation angle of the reflector 424 of the reflective mirror 422 to omit the outgoing radiation side lens 440. The 
polarization lighting system concerning the example 4 equipped with this composition is shown in d ra win g 6 . 
[0050] Since the condenser lens array 410 is constituted from this example using the eccentric system condenser lenses 
412 and 413 as shown in drawing 6 , the chief ray of P polarization light which passes a polarization beam splitter 421 
in the portion of the condenser lens array 410 can be tumed to the center 51 of a lighting field. To the flux of light 
which passes the polarization beam splitter 421 in the position distant from the system optical axis L, it can respond by 
enlarging eccentricity of the eccentric system condenser lens 412. On the other hand, the chief ray of S polarization 
light can be tumed to the center 51 of a lighting field also to S polarization light by which outgoing radiation is carried 
out through a polarization beam splitter 421 and the reflective mirror 422 by making the installation angle of the 
reflector 424 of the reflective mirror 422 into a suitable value. Of course, it is necessary to optimize the installation 
angle of a reflector separately in this case according to the distance from the system optical axis L. 
[0051] By considering as the above composition, the outgoing radiation side lens 440 becomes unnecessary, and low- 
cost-ization of optical system of it is attained. 

[0052] Moreover, with the composition which does not use an outgoing radiation side lens like this example, the 
installation of the condenser lens array 410 can also install the condenser lens array 410 in the lighting field 5 side 
depending on [ array / polarization separation prism ] the lens property of the eccentric system condenser lenses 412 
and 413 which are not limited to the light source side of the polarization separation prism array 420, and constitute the 
condenser lens array 410, and the arrangement angle of the polarization demarcation membrane 423 of the polarization 
separation prism array 420, and the reflective film 424 

[0053] (Example 5) the above-mentioned example 1 or 3 - setting — any case the light source section 2 and the 1st 
lens board 3 — the system optical-axis L top ~ arranging — the sense of the light source section 2 ~ or image formation 
of the secondary light source images was carried out to the position of a polarization beam splitter 421 by adjusting the 
lens property of the 1st lens board 3 The same result can be obtained to these also by carrying out the parallel 
displacement of the light source section 2 and the 1st lens board 3 to a system optical axis. 

[0054] Furthermore, when its attention is paid to the size (breadth) of the longitudinal direction of the condenser lens 
411 which constitutes the condenser lens array 410 of the 2nd lens board 4, since the image formation position of 
secondary light source images is always limited on a polarization beam splitter 421, if the breadth of a condenser lens 
4 11 is a size equal to the breadth Wp of a polarization beam splitter 421, it turns out that it functions enough. 
[0055] It is shown as a polarization lighting system 300 which starts an example 5 in drawing 7 in the example which 
incorporated the above contents. In this example, after only the movement magnitude (=D) equivalent to one half of 
the breadth Wp of a polarization beam splitter 421 has carried out the parallel displacement of the light source section 
2 and the 1st lens board 3 in the direction (drawing down) in which a polarization beam splitter 421 exists in the 
polarization separation prism array 420 to the system optical axis L, it arranges. Moreover, the condenser lens array 
410 of the 2nd lens board 4 is constituted by making it correspond to a polarization beam splitter's existence place, and 
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arranging using the condensing half lens 414 which has lens width of face (breadth) equal to the breadth Wp of a 

polarization beam splitter 421. 

[0056] While the design of optical system becomes easy by considering as the above composition, low-cost-izing of 
optical system is possible. 

[0057] (Modification of an example 5) In the above-mentioned example 5, the image formation position of secondary 
light source images is using the condensing half lens 414 of a size with the breadth equal to the breadth Wp of a 
polarization beam splitter 421 as a condenser lens 41 1 paying attention to the point always limited on a polarization 
beam splitter 421 . Such a condensing half lens 414 is manufactured by cutting the ends of the condenser lens 41 1 
shown in the usual condenser lens 1, for example, the example mentioned above, or 3. 
[0058] However, those who used the usual condenser lens 41 1 as shown in an example 1 or 3 may be more 
advantageous in the point of cost etc. rather than adopting the condensing half lens 414 depending on the case. 
[0059] The example of composition at the time of using the condenser lens 41 1 currently used in an example 1 or 3 for 
drawin g 8 instead of the condensing half lens 414 in consideration of this point is shown. Polarization lighting-system 
300A of ithe whole composition shown in this drawing is the same as that of the polarization lighting system 300 
conceming the above-mentioned example 5. Different points are that it is the condenser lens 41 1 same as a condenser 
lens which constitutes the condenser lens array 41 0 as what is being used by not a half lens but the example 1 , or 3, and 
that these condenser lenses 41 1 are in the position which only the amount of the half of the width of face Wp moved 
towards the cross direction of a polarization beam splitter 421 . 

[0060] (Example 6) In each example mentioned above, the polarization demarcation membrane 423 of the polarization 
beam splitter 421 currently formed in the polarization separation prism array 420 which is one of the components of 
the 2nd lens board 4, and the reflector 424 of the reflective mirror 422 incline in the same direction to the system 
optical axis L. Instead of adopting this composition, the composition in which the inclination direction of the 
polarization demarcation membrane 423 and the reflective film 424 serves as a candidate for right and lefl; to the 
system optical axis L is also employable. 

[0061] The polarization lighting system 500 by which the polarization separation prism array equipped with this 
composition was included in drawing 9 is shown. Profile composition also of the polarization lighting system 500 of 
this example is carried out like each example mentioned above fi-om the light source section 2 arranged along with the 
system optical axis L, the 1st lens board 3, and the 2nd lens board 4. The light by which outgoing radiation was carried 
out from the light source section 2 is condensed in the 2nd lens board 4 with the 1st lens board 3, and in process in 
which tiie 2nd lens board 4 is passed, a random polarization light is changed into one kind of polarization light to 
which the polarization direction was equal, and reaches the lighting field 5. 

[0062] The minute condenser lens 311 which consists of a decentered lens is arranged, and the usual minute condenser 
lens 312 is arranged on the outside at the system optical-axis L side whose 1st lens board 3 of this polarization lighting 
system 500 is the center side. The minute condenser lens 311 which consists of a decentered lens is arranged by the 
axial symmetry to the system optical axis L, and equalization of the luminosity in the lighting field 5 is attained. 
[0063] The 2nd lens board 4 has the composition that the condenser lens array 410, the polarization separation prism 
array 420, the lambda / 2 phase-contrast board 430, and the outgoing radiation side lens 440 were arranged in this 
sequence fi-om the optical incidence side like each above-mentioned example. The 2nd lens board 4 is arranged in the 
perpendicular flat sxirface to the system optical axis L near the position in which secondary light source images with 
the 1 st lens board 3 are formed. 

[0064] In the condenser lens array 410, the condenser lens 415 which similarly consists of a decentered lens is 
arranged near the formation position of secondary light soxirce images by each minute condenser lens 31 1 which 
consists of a decentered lens of the 1st lens board 3. Moreover, near the formation position of secondary light source 
images by each minute condenser lens 312 of the 1st lens board 3, the condenser lens 416 of this usual cardiac system 
is arranged. Here, each condenser lenses 415 and 416 which constitute the condenser lens array 410 are set as sufficient 
size to include secondary light source images formed here. That is, secondary light source images formed in the crater 
side of the system optical axis L are larger than secondary light source images formed in the periphery side. For this 
reason, in this example, it is set as the big size compared with the condenser lens 416 located in a circumference side in 
the eccentric condenser lens 415 located in the system optical-axis L, i.e., center of condenser lens array 410, side. 
[0065] Thus, since the size of the condenser lenses 415 and 416 which constitute the near condenser lens array 410 of 
the 2nd lens board 4 is changed by the thing by the side of the center of the 2nd lens board, and the thing by the side of 
the circumference Polarization-beam-splitter 421 A currentiy formed in the polarization separation prism array 420 
arranged at the outgoing radiation side of the condenser lens array 410, The size of 42 IB and the reflective mirrors 
422A and 422B is also made to correspond to this, and the thing by the side of a center is made into the big size 
compared with the thing by the side of the circumference. 
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[0066] Moreover, in the polarizing prism array 410 of this example, polarization-beam-splitter 421 A which is in a 
symmetrical state and by which polarization demarcation membrane 423 A was formed in the interior towards the cross 
direction focusing on the system optical axis L is arranged, and reflective mirror 422A by which reflective film 424A 
was formed in the interior is arranged at these both sides. Furthermore, reflective mirror 42 2B of a small size is 
arranged at these both sides. Reflective film 424B currently formed in reflective mirror 422B of these small sizes 
inclines to the opposite direction with reflective film 424of reflective mirror 422A of big size located inside A. 
Polarization-beam-splitter 42 IB of a small size is arranged at the both sides of reflective mirror 422B of the small size 
of this composition, respectively. Polarization demarcation membrane 423B currently formed in such polarization- 
beam-splitter 42 IB also inclines to the opposite direction with polarization demarcation membrane 423of polarization- 
beam-splitter 421 A of big size located inside A. 

[0067] As mentioned above, while being able to improve the use efficiency of light soiirce light fiirther by optimizing 
the size configuration of the condenser lens which constitutes the condenser lens array 410, the polarization beam 
splitter which constitutes the polarization separation prism array 420, and a reflective mirror according to the position 
and the size of secondary light source images formed with the 1st lens board 3, there is an effect which can miniaturize 
the 2nd lens board 4. 

[0068] (Example 7) In the above-mentioned example 6, it was made to correspond to the size of secondary light source 
images formed with the 1st lens board 3, and the size configuration of each condenser lens which constitutes the 
condenser lens array 410 of the 2nd lens board 4 is set up. Similarly, the size configuration of each polarization beam 
splitter which constitutes the polarization separation prism array 420, and a reflective mirror is set up. 
[0069] However, you may make it make only the size configuration of the size of each prism which constitutes the 
condenser lens array 410 using the condenser lens of the same size configuration, and constitutes the polarization 
separation prism array 420, i.e., the polarization beam splitter currently formed in them, and a reflective mirror 
correspond to the size of secondary light source images. 

[0070] The example of the polarization lighting system equipped with this composition is shown in drawing 10 . 
Fundamentally, the polarization lighting system 600 shown in this drawing has the same composition as polarization 
lighting-system 300A which is the modification of the example 5 mentioned above. Therefore, the portion used as the 
feature is explained below. 

[0071] At the polarization lighting system 600 of this example, the condenser lens array 410 which constitutes the 2nd 
lens board 4 consists of condenser lens 416A or 416D of the same configuration and the same size. 
[0072] However, the size of the polarization beam splitter currently formed in the polarization separation prism array 
420 and a reflective mirror is changed according to the size of secondary light source images formed. That is, in the • 
center side by the side of the system optical axis L, since secondary light source images formed are large, it is made to 
correspond to it and big polarization-beam-splitter 425A and reflective mirror 425B are arranged. On the other hand, in 
the circumference side distant fi*om the system optical axis L, since secondary light source images formed are 
relatively small, it was made to correspond to it and small polarization-beam-splitter 426A and reflective mirror 426B 
are arranged relatively. 

[0073] Here, in each condenser lens 416A or 416D which constitutes the near condenser lens array 410 of each lens 
314A which constitutes the 1st lens board 3 or 314D, and the 2nd lens board 4, the lens of an eccentric system is used 
for some of those lenses. Moreover, the array to which only the distance D fixed fi-om the system optical axis L carried 
out the parallel displacement of the light source optical axis R is adopted like the above-mentioned example 5. In 
addition, the parallel displacement only of the same amount is made to have carried out in the same direction so that 
the center of the lens board [ 1st ] 3 may correspond with a light soxirce optical axis. 

[0074] It enables it to form in the portion of a polarization beam splitter secondary light source images obtained 
through the 1st lens board 3 by adopting these composition. 

[0075] in addition, making which lens of the distance D value in drawing JO , condenser lens 314A or 314D and 
condenser lens 416A, or the 416D into the thing of an eccentric system — moreover, into how much eccentricity of the 
lens of the eccentric system to be used is made is a matter influenced by the design of optical system therefore, these 
matters are determined uniquely ~ not having — each ~ it is the thing of the property which should be determined 
according to a concrete equipment configuration 

[0076] In addition, in this example, each condenser lens 416A or 416D which constitutes the near condenser lens array 
410 of the 2nd lens board 4 is using the lens of this cardiac system. However, condenser lens 416A or 416D of the 
same configuration and the same size is stuck on the polarization beam splitters 425A and 426A fi-om which a size 
differs as mentioned above, therefore there is a gap at those centers. For this reason, condenser lens 416A or 416D of 
these cardiac systems of these is equivalent to using the lens of an eccentric system as a result. 

[0077] Thus, in the polarization lifting system 600, it has condenser lens 416A or 416D of a size corresponding to the 
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size of secondary light source images formed. Use efficiency is improvable in light like the above-mentioned example 

6 with this composition. 

[0078] Moreover, the condenser lens array 410 of the 2nd lens board 4 is constituted from condenser lens 416A or 
416D of the same configuration and the same size by this example. Therefore, there is also an advantage that 
production of a condenser lens array is easy. 

[0079] (Projected type display using the polarization lighting system of an example 1) The example of the projected 
type display with which the polarization lighting system 100 shown in drawing 5 among the example 1 or the 
polarization lighting system of 6 was included in drawing 1 1 is shown. 

[0080] As shown in drawing 1 1 , the polarization lighting system 100 of the projected type display 3400 of this 
example A random polarization light which was equipped with the light source section 2 which, on the other hand, 
carries out outgoing radiation of the random polarization light to **, and was emitted from this light source section 2 
After being led to the position of the 2nd lens board 4 in the state where it was condensed with the 1st lens board 3, the 
polarization separation prism array 420 in the 2nd lens board 4 separates into two kinds of polarization light. 
Moreover, about P polarization light, it is changed into S polarization light by lambda / 2 phase-contrast board 430 
among each separated polarization light, 

[0081] First, in the blue green reflective dichroic mirror 3401, red light penetrates the flux of light by which outgoing 
radiation was carried out from this polarization Kghting system 100, and a blue glow and green light reflect it. It is 
reflected by the reflective mirror 3402 and red light reaches the 1st liquid crystal light valve 3403. On the other hand, 
among a blue glow and green light, it is reflected by the green reflective dichroic mirror 3404, and green light reaches 
the 2nd liquid crystal light valve 3405. 

[0082] Here, since a blue glow has the longest optical path length among each colored light, to the blue glow, the light 
guide means 3450 which consisted of relay lens systems which consist of the incidence side lens 3406, a relay lens 
3408, and an outgoing radiation side lens 3410 has been established. That is, after a blue glow penetrates the green 
reflective dichroic mirror 3404, it is first led to a relay lens 3408 through the incidence side lens 3406 and the reflective 
mirror 3407, after it converges on this relay lens 3408, by the reflective mirror 3409, is led to the outgoing radiation 
side lens 341 0, and reaches after an appropriate time at the 3rd liquid crystal light valve 341 1 . Here, after the 1 st or 3rd 
liquid crystal light valve 3403, 3405, and 341 1 modulates each colored light and includes the image information 
corresponding to each color, it carries out incidence of the modulated colored light to a dichroic prism 3413 (color 
composition means). The dielectric multilayer of the red refl.ex and the dielectric multilayer of blue reflection are 
formed in the dichroic prism 3413 in the shape of a cross joint, and compound each modulation flux of light to it. The 
flux of light compounded here will pass the projection lens 3414 (projection means), and will form an image on a 
screen 3415. 

[0083] Thus, in the constituted projected type display 3400, the liquid crystal light valve of the type which modulates 
one kind of polarization light is used. Therefore, when a random polarization light was led to the liquid crystal light 
valve using the conventional lighting system, the half of the random polarization light had the trouble of suppressing 
generation of heat of a polarizing plate and that it was large-sized and a cooling system with a big noise was required 
while the use efficiency of light was bad, since it was absorbed with the polarizing plate (not shown) and changed to 
heat. However, with the equipment 3400 of this example, this trouble is improved sharply. 

[0084] That is, in the polarization lighting system 100, only to one polarization light, for example, P polarization light, 
a rotatory polarization operation is given with lambda / 2 phase-contrast board 430, and it considers as the state where 
the polarization light, for example, S polarization light, and the plane of polarization of another side gathered, in the 
projected type display 3400 of this example. So, since the polarization light to which the polarization direction was 
equal is led to the 1st or 3rd liquid crystal light valve 3403, 3405, and 341 1, there can be very few optical absorptions 
by the polarizing plate, therefore its use efficiency of light can improve, and they can obtain a bright projection image. 
Moreover, since the amount of optical absorptions by the polarizing plate decreases, the temperature rise in a 
polarizing plate is suppressed. Therefore, the miniaturization of a cooling system and low noise-ization can be attained 
and highly efficient projected type display can be realized. 

[0085] Furthermore, in the polarization lighting system 100, two kinds in all of polarization light is divided into the 
configuration of a condenser lens 41 1 in the 2nd lens board 4 at the longitudinal direction. Therefore, the lighting field 
which did not make the quantity of light useless and carried out the oblong rectangle configuration can be formed. 
Therefore, the polarization lighting system 100 is legible, and suitable for the oblong liquid crystal Hght valves which 
can project a powerful image. 

[0086] As the previous example 1 was explained, in spite of having incorporated the polarization conversion optical 
element, by the polarization lighting system 100 of this example, the flux of light broadening which carries out 
outgoing radiation of the polarization conversion prism array 420 is stopped. In case this illuminates a liquid crystal 
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light valve, it means that there is aknost no light which carries out incidence to a liquid crystal light valve with a big 
angle, therefore, the f niunber is small ~ even if it does not use the projection lens of the diameter of macrostomia 
extremely, a bright projection image is realizable 

[0087] Moreover, in this example, as a color composition means, since the dichroic prism 3413 is used, it can 
miniaturize. Moreover, since the optical path length between the liquid crystal light valves 3403, 3405, and 341 1 and 
the projection lens 3414 is short, even if it uses the projection lens of comparatively small aperture, a bright projection 
image is realizable. Moreover, although the optical path lengths differ, since only one optical path of the three optical 
paths has estabhshed the light guide means 3450 constituted from a relay lens system which consists of the incidence 
side lens 3406, a relay lens 3408, and an outgoing radiation side lens 3410 to a blue glow with the longest optical path 
length in this example, color nonimiformity etc. does not produce each colored light. 

[0088] In addition, as projected type display, the mirror optics system which used the dichroic mirror of two sheets for 
the color composition means can also constitute. Of course, the bright high-definition projection image excellent in the 
use efficiency of light can be formed like [ it is possible to incorporate the polarization lighting system of this example 
in that case, and ] the case where it is this example. 

[0089] (Other operation gestalten) In each still more nearly above-mentioned example, although it is a polarization 
separation means, for example, is made to arrange P polarization with S polarization, of coxirse, you may arrange the 
polarization direction with which direction. Moreover, to the both sides of P polarization light and S polarization light, 
by the phase contrast layer, a rotatory polarization operation may be given and plane of polarization may be arranged. 
[0090] On the other hand, in each example, what consists of a general high polymer film as lambda / a 2 phase-contrast 
board is assumed. However, you may constitute these phase contrast boards using the Twisted Nematic liquid crystal 
(TN liquid crystal). Since the wavelength dependency of a phase contrast board can be made small when TN liquid 
crystal is used, compared with the case where a general hi^ polymer film is used, the polarization conversion 
performance of lambda / 2 phase-contrast board can be raised. 
[0091] 

[Effect of the Invention] As explained above, in the polarization lighting system conceming this invention, the 
polarization light to which the polarization direction was equal can be irradiated to an irradiation field. Therefore, since 
the polarization light to which plane of polarization was equal can be supplied to a liquid crystal light valve when the 
polarization lighting system conceming this invention is used for the projected type display using the liquid crystal 
light valve, the use efficiency of light can improve and the luminosity of a projection image can be improved. 
Moreover, since the amount of optical absorptions by the polarizing plate decreases, the temperature rise in a 
polarizing plate is suppressed. So, the miniaturization of a cooling system and low noise-ization are realizable. 
[0092] Moreover, in this invention, the spatial breadth produced by separation of polarization light using the process of 
generating secondary minute light source images which are the feature of integrator optical system is avoided. 
Therefore, in spite of being the optical system equipped with the polarization sensing element, an equipment size can 
be held down to the size of the same grade as the conventional lighting system. 

[0093] Since the polarization beam splitter thermally equipped with the stable dielectric multilayer is used as a 
polarization separation means further again, the polarization separability ability of the polarization separation section is 
thermally stable. For this reason, the polarization separability ability always stabilized also in the projected type 
display with which a big optical output is demanded can be demonstrated. 
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[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The light source section to which the polarization direction carries out outgoing radiation of the random 
light. 

The lens board for consisting of two or more rectangle condenser lenses which have a rectangle-like appearance, 
condensing the light by which outgoing radiation is carried out fi'om the aforementioned light source section, and 
forming two or more secondary light source images. 

It has the condenser lens array and polarization separation prism array which have been arranged near the position in 
which two or more aforementioned secondary light source images are formed, and a polarization sensing element. 
The aforementioned condenser lens array consists of two or more condenser lenses. 

The aforementioned polarization separation prism array divides into adjacent P polarization light and adjacent S 
polarization light of a couple each of two or more light condensed with two or more aforementioned rectangle 
condenser lenses, and consists of two or more polarization beam splitters and two or more reflective mirrors. 
The aforementioned polarization sensing element arranges the polarization direction of the aforementioned P 
polarization light and S polarization light, and is arranged at the outgoing radiation side side of the aforementioned 
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polarization separation prism array. 

The polarization lighting system characterized by things. 

[CVaim 2] It is the polarization lighting system characterized by arranging the aforementioned condenser lens array in a 
claim 1 at the optical incidence side of the aforementioned polarization separation prism array. 
[Claim 3] The polarization lighting system further characterized by arranging the outgoing radiation side lens at the 
irradiation appearance side of the aforementioned polarization sensing element in a claim 2. 

[Claim 4] It is the polarization lighting system characterized by at least one being an eccentric system lens among two 
or more aforementioned condenser lenses which constitute the aforementioned condenser lens array in a claim 2. 
[Claim 5] It is the polarization lighting system characterized by arranging the aforementioned condenser lens array in a 
claim 1 at the irradiation appearance side of the aforementioned polarization sensing element. 

[Claim 6] It is the polarization lighting system characterized by at least one being an eccentric system lens among two 
or more aforementioned condenser lenses which constitute the aforementioned condenser lens array in a claim 5. 
[Claim 7] The breadth of the aforementioned condenser lens which constitutes [ in / one of terms / a claim 1 or among 
6 ] the aforementioned condenser lens array is a polarization lighting system characterized by being equal to the 
breadth of the aforementioned polarization beam splitter. 

[Claim 8] It is the polarization lighting system characterized by the aforementioned rectangle condenser lens being an 
oblong rectangle configuration in one of terms a claim 1 or among 7. 

[Claim 9] It is the polarization lighting system characterized by the aforementioned condenser lens which constitutes 
the aforementioned condenser lens array being the aforementioned rectangle condenser lens and analog which 
constitute the aforementioned lens board in one of terms among claims 1-8. 

[Claim 10] It is the polarization lighting system which superimposes the light which condenses the light by which 
outgoing radiation is carried out from the light source section, forms two or more secondary light source images, and 
forms two or more aforementioned secondary light source images on a lighting field with a condenser lens array and/or 
a lens, respectively. 

Each of the light which forms two or more aforementioned secondary light source images is divided into adjacent P 

polarization light and adjacent S polarization light of a couple by the polarization separation prism array equipped with 

two or more polarization beam splitters arranged by turns and two or more reflective mirrors. 

The polarization direction of P polarization light of a couple and S polarization light which adjoins each other the 

account of before is arranged by the polarization sensing element. 

The polarization lighting system characterized by things. 

[Claim 11] It is the polarization lighting system characterized by arranging the aforementioned condenser lens array in 
a claim 10 at the optical incidence side of the aforementioned polarization separation prism array. 
[Claim 12] The polarization lighting system characterized by arranging the aforementioned lens at the irradiation 
appearance side of the aforementioned polarization sensing element in a claim 1 1 . 

[Claim 13] It is the polarization lighting system characterized by at least one being an eccentric system lens among two 

or more condenser lenses which constitute the aforementioned condenser lens array in a claim 11. 

[Claim 14] It is the polarization lighting system characterized by arranging the aforementioned condenser lens array in 

a claim 1 1 at the irradiation appearance side of the aforementioned polarization sensing element, 

[Claim 1 5] It is the polarization lighting system characterized by at least one being an eccentric system lens among two 

or more condenser lenses which constitute the aforementioned condenser lens array in a claim 14. 

[Claim 16] The breadth of the condenser lens which constitutes [ in / one of terms / a claim 10 or among 15 ] the 

aforementioned condenser lens array is a polarization lighting system characterized by being equal to the breadth of the 

aforementioned polarization beam splitter. 

[Claim 17] The aforementioned polarization separation prism array is a polarization lighting system characterized by 
having the square pole-like prism composition object with which the reflective film was formed in the interior as the 
aforementioned reflective mirror while having the square pole-like prism composition object with which the 
aforementioned polarization demarcation membrane was formed in the interior as the aforementioned polarization 
beam splitter in the claim 1 or the term of either of 1 6. 

[Claim 1 8] It is the polarization lighting system characterized by forming the aforementioned polarization sensing 
element with the phase contrast board in a claim 1 or the term of either of 17. 

[Claim 1 9] It is the polarization lighting system characterized by the aforementioned phase contrast boards being 
lambda / 2 phase-contrast board in a claim 1 8. 

[Claim 20] It is the polarization lighting system characterized by forming the aforementioned polarization sensing 
element by the Twisted Nematic liquid crystal in a claim 1 or the term of either of 1 7. 

[Claim 21] Projected type display characterized by having the polarization lighting system indicated by the claim 1 or 
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the temi of either of 20, modulating the flux of light from the aforementioned polarization lighting system, and 
indicating by projection, 

[Claim 22] Projected type display characterized by having the modulation means equipped with the liquid crystal light 
valve in which the polarization light contained in the flux of light from the polarization lighting system indicated by the 
claim 1 or the term of either of 20 and this polarization lighting system is modulated, and image information is 
included, and the projection optical system which indicates the modulation flux of light by projection. 
[Claim 23] The projected type display which carries out [ that a projection indication of the synthetic flux of light 
which has further a colored-light separation means divide the flux of light from the aforementioned polarization 
lighting system into the two or more flux of lights, and a colored-light composition means compound the modulation 
flux of light after the aforementioned modulation means became irregular, in a claim 22, and was acquired by the 
colored-light composition means concerned is given through the aforementioned projection optical system, and ] as the 
feature. 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0008. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the polarization lighting 
system of this invention The lens board for the polarization direction consisting of two or more rectangle condenser 
lenses which have the light source section which carries out outgoing radiation of the random light, and a rectangle-like 
appearance, condensing the light by which outgoing radiation is carried out from the aforementioned light source 
section, and forming two or more secondary light source images. The composition which has the condenser lens array 
and polarization separation prism array which have been arranged near the position in which two or more 
aforementioned secondary light source images are formed, and a polarization sensing element is adopted. The 
aforementioned condenser lens array consists of two or more condenser lenses, furthermore, the aforementioned 
polarization separation prism array It is what divides into P polarization light and S polarization light of an adjacent 
couple each of two or more light condensed with two or more aforementioned rectangle condenser lenses. It consisted 
of two or more polarization beam splitters and two or more reflective mirrors, and the aforementioned polarization 
sensing element arranges the polarization direction of the aforementioned P polarization light and S polarization light, 
and the composition arranged at the outgoing radiation side side of the aforementioned polarization separation prism . 
array is used for it. 



[Translation done.] 



